PATENT 
Docket No. 20063/10001 



IN THE UNITED STATES PATENT 
AND TRADEMARK OFFICE 



Applicants: Jang et al. 

Serial No.: 10/606693 

Filed: June 26, 2003 

For: Methods of Making Shallow 
Trench-Type Pixels for CMOS Image 
Sensors 

Group Art Unit: unknown 
Examiner: unknown 



I hereby certify that the documents 
referred to as enclosed herewith are 
being deposited with the United States 
Postal Service, first class postage 
prepaid, in an envelope addressed to 
the Commissioner for Patents, P.O. 
Box 1450, Alexandria, Virginia 
22313-1450 on this date: 

July 15, 2003 

Mark C. Zimmerman 
Reg. No. 44,006 



TRANSMITTAL OF PRIORITY DOCUMENT 



Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Sir: 



Enclosed herewith is a certified copy of Korean Patent Application 
Serial No. 10-2002-0036334 filed June 27, 2002, the priority of which is claimed 



under 35 U.S.C. § 119. 

Respectfully submitted, 

GROSSMAN & FLIGHT, LLC. 
Suite 4220 

20 North Wacker Drive 
Chicago, Illinois 60606 
(312) 580-1020 




Mark C. Zimmerman 
Registration No.: 44,006 



July 15, 2003 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m §1 a s 

Application Number 



10-2002-0036334 



a a y a m 

Date of Application 



2002^ 061! 27m 
JUN 27, 2002 



2! 



Applicant(s) 




^^'slAh 
D0NGBU ELECTRONICS CO.. LTD. 



2003 



06 



3 



30 



COMMISSIONER foS^Sml 



oil 

SO 

ft 



IP! 




0020036334 2003/7/1 

mm 

W^&s.] 0001 
[XllMSiXU 2002.06.27 

[§*S2I SS] Mie^ 0IDIXI £!Ai°l MSixlij 5^ gJS 

im<£9] §S§S] METHOD OF MAKING SHALLOW TRENCH TYPE PIXEL FOR CMOS 

IMAGE SENSOR 

[S£J] ^VSXI ^SIAI 

[SgjojaEE] 1-1998-106725-7 
[CHEJS!] 

[CHdl2!3H] 9-1999-000101-3 

[5#?|gJ^^&is] 2001-050901-4 

[£g°l ^H}|] Si 
IS82I SSH^I] JANG.Hoon 
[^EJe^SiS] 750710-1350930 

361-271 

[^4:1 fS^E S^AI S^ 1 ? ^CH1§ EI&OHttM (HI 01= 1303 

[S?2f] KR 

[gS2l S°fi)ll LIM,Keun Hyuk 

[^□l^^oj^] 750814-1457825 

142-809 

[^£1 AiS^^At 0ICH9S 133-1 U§ 102s> 

[^Sj] KR 
[^'AIS^l S^? 



15-1 



0020036334 



13 mX\: 2003/7/1 



I^JAIg^] 
[2MI1 
[§¥AiW] 



S|&IS »I425°| 9? SOII °|°[ ggj , J||602°l 
Oil o|§[ SS4JAI- S S?SUD. CH£I2! 
(21) 



13 e 
0 S 
0 2 
4 § 
266,000 S! 
1. S2fAi- SAHAK£S)_1 



29,000 a 

o a 

0 S 
237,000 a 



15-2 



0020036334 QA- 2003/7/1 

a. #}S.^ o]v]x] E^l^]^ 5^ ^ yj-^ofl ^ ^ o.^, 

5ES 4°l-£- = S <&3.-f *gE||3. ^^*>S.S.^, 3*-^ -fi-SL-^^-i- ^7>A]^ ^ 

7l^# ©I* <^ IgJ-t^ M)S.^ 0)V)7) AflA^ ^ s o. E^)^^ sj. 

^ ofl^^ %)om ^ofl CMOS ©]*H ^flA^l- ^*Kr #31; ^>7l 3H1 *fl 1 

*H 2 l£Bl]^liEBV|. J5T 5^ cg^ofl i£ 4ol^c ^^^7l 3fl 

^^-i: ^^ltV 4-5" ^°^Hr ^1; ^ ^"71 2 l£?fl^|iErt|. ^7i^- ^ 1 

S. 2d 
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0020036334 ll^ ^x}: 2003/7/1 

°H*1 ^|a^ a^_o E^tg ^ ^ « 0 v^ {METHOD OF MAKING SHALLOW 
TRENCH TYPE PIXEL FOR CMOS IMAGE SENSOR} 

£ la £ Ictt ^efl 7}^°)] CMOS ^tr]^ aJa^ ^ tg^ wj-^^. a^ 

^^S. 

5. 2a tfl^l 5. 2d^r ^ «H3<*|| ^ CMOS #^3] a^o. ^ 

i 3^r ^ >£^<*)1 5^2} Bfl°l°>^: 

£ 4^r .£ 3^1 £^1^1 A-A'«o v W "S^S. 

11 : Jl^^S P^ 71^- 

12 : ^SS. cHl^ai^^ 13 : S3]*] 
14, 15 : 16 : o]£- ^oi 

17 : ^r<£Hl = 
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^0020036334 #3j Qz}: 2003/7/1 

<12> a. ^ CM0S o]ol*] AflA^( image Sensor )£} ^S^- S 31*1 ^ (Shal low Trench 

type) sMi(pixel) ^°\] ^tr ^3 AS, £S tj-o] _2_t= (photo diode)* #5. 

-T- S 31*1 (shallow trench) ^Efls ^^^S-S^, sj-^ ^-J-Tg^^- ^7 r A]^ ^ 
CMOS °H*1 &*\si\ ^S-f sj-i ^ «<HH ^tr 

<13> ^jajoi, CMOS o]v]x] &X\dQ[X\ ^ Qo}^*\ <%^-jr 3#*Rr I£ 

cfo]^.^ 7 > ^5)^ ^^H, i-£r4-ol o_c^ PN ^^-o.^ <3*r=)^ rto\) <a|sfl 
EHP(electron hole pair)-!- U-M^ ^.7}^ *\s.3. ^.^}7] ±.x}*]t\.. 

<14> ^j] #-g-sJ. si ji oi^ 7l#£- 0.35//m~0.50/an , 37^ 7~8//m 

°M , 2*}^ ^tflo] s)-^ ^ -i-s}^ 0.25/an 7l^o]]Ai A m 

3. &£\-. 

<15> =L^, 7]# SoC(system on chip)S th ^(chip)^^l <^ ^ 

^sj-^71 0.25/an °)*}^ , 3.7} £E*1- c) *)- 

°\A<>\ sl-Jl, £E^^E^ 7l#3f H]^fV -R-*l*fl<>F ^^)^(noise) 

3 71^-g.oflAi £-^*fl ^ 5Ufe €*KSensor)7> % ^ SX^. 

<16> o]z\$- ^-2:6fl>H, ^ ^^-i: ^^*H -S^-f H 3! *l*g( shallow trench type)°- 
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^0020036334 2003/7/1 

<17> t £ ^V > IS C>o]jO£Ll- ^^17] o]£ ^ojA] S^S] O&Tjofl <3}*j] AV^O. E 

oflA] « S3.^(doping profileH i7} ?27l] 

t-M^" ^(recombination current)!- 7] ^ Jl4!- ^ &4. 

<is> STI «o v 4^ -£-5^ <H14 -?-^-°fl ^(etch damageH £)tr r^SjH ^ 

(defect center)7> #*fl*>7l nfl^ofl ^a>s]^ Hlo] 4^(dark) ^-%«=>1]^£ # 

^-7> ^, 43. ^5}e( dark current)!- -fr^l ?1 ^4. ^bJM , J£-f- 

^ STI *r S^Tfl 3^1 SL£ 4^- ^^1^]^:, °] ^ 7} 

^1^1^ 4^ 0 1 ^ Ir^-(blue)^ ^5.7} ^o]t]] s\±= &4. 

<19> zz.B^ ( ^S^-l: ^S<5H ^Efl CMOS °H*1 ^H<^ s)-^(pixel) ^ Hfr'tH 

tH*B <a-o]-ij7 n -g-^;*H] tflsfl ^*}7lJL *Vr4. 

<20> £ la £ lc^r #sfl 7l#o]l tcf-E «V£^1 iL7>^ ojp]4 ^ xfl^ « 0 >^^- ^ 

<2i> IE la!- CMOS o)u)x) JL^-S-S. S.*g& P«§ 7):&(1) $H 

xj^^S. S.*g& oi]ji]^^( E pi taxial )^(2)^ ^ ofl^^^CEpitaxial) *1M s) 

^S4. ^3*. e^]^] £-e)(STI)^-(3)AS &4. 

Jg^a ofl4^1i(Epitaxial)#(2H] ^S.s>^(prof i le)^- 64 ^4. 

<23> n 4-g-, £ lc $j. ^-ol, a o v 7 ] i£ S ^lAE^( 4 )^ ^7^ * o^( an neal) ^-fr 
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•^0020036334 ^ <^^ : 2003/7/1 

(profile)^ 7^f ^o] STI^(3) SHMW 3^§- <§^«H STI °fl*HH 1^3 

% 9X^ ^^fKrecomination current)* ^^a]^1c(-. 

<24> o^H -Sjhx|.g. H}<4 ^o], ^2fl^ CM0S ojul^ A^o] Sj-i ^ STI 

^ ^(defect) ^ £^(damageHH °>7l£|fe <y*lW ^ 

^-(photo diode junction)^ a°l ^l^tr^r. H^IM- °1 € ^^r, 7>7}-g- ^ 

l-^(Blue) #3L* 3 ^#4. £E*h 2^€^^ ^^l^ife -frs:^ 

A^H. D >ola.^ efl*fi(Deep submicron level) ^, 0.25jzm 7l^ o]^>^ CMOS °H 
X] ^^H^ s]^ ^(Pixel shrinkage)^] ^ I^sies 

(photoelectron) ^ sfl^*>7l ^*fl, IS 4°l^-^-I- ^S-f (shal low 

trench) ^*r<^ -ff-jL^-g- ^7>a]^ o.^.^) <^Aj.Aii t ^^s>7] ^ tr 

^ it V^ IS^aiE^A ^ oi fe CMQS olnl^] AjjA^ a>^o. E^i^^ ^ *g 

^ ^ ^r-g-l 

<26> Aj-7] S-al^- ^s)-7l t^ofl CMOS ^1^X1 AflA-]^ E^l^^ 

it CMOS o\u)7] ^A^- ^s}^ ^-Tfl; 
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0020036334 #^ <H*}: 2003/7/1 

<28> #7l 1 ISe^l^ED^ T ^ <8«H ^S-f H 31*1-1- 

<29> #7] xfl 1 i£efl^l>iH^-# ^7^sr>fe ^-741; 

< 30 > >y. 7 ) ^^f ^ofl *)} 2 i£e^lil D -|i- ^*_V ^ sj-i <3$H IS ^ 

<31> ^7) 2 i£el^AED|o. * <g -3*1 Sfe #74] « I^Kr 

<32> 4V7I ^1 1 ^ 711 2 ^£3H^I=oVo} ^flT^ ofl^i (Ashing) ^*<H1 ^«fl ^WRr 

<33> ^-7] <g ^-^^ o] ^(anneal) ^°.S. 33* ^r^SLS. tb4. 

<34> ^-7] <g ^ofl ^s)ai^^cHl ^ -£3. 

<35> o^}, 1^0} ^AHlofl ^t^^g. %V S ^A-1 tfXVffl ^^W. 

<36> 3E, ^AH15 4£*$f;}7\ ^tb £^oflA^ ^<5^ 7^* g±t 33^ ^Htb ^3. 

<37> £ 2a ifl*l JE 2d^ £ ^-^o)l £1*1- CMOS °H*1 <Sfl*1 ^1 ^31*1^ 

<38> ^7-1, £ 2al- JL^SS. JE^§ ^1 71^(11) $H1 a] ^£.3. iE^§ ^ ofl 

sm^(Epitaxial)*(12)sl ^-§- 3^ ^1 a]^ H (Epitaxial) $Ws| ^ofl CMOS °H*1 
^^*>t4. fe-f ^31*1 ^-5l(STI)5l-(13)-^5L 
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0020036334 ^^>: 2003/7/1 

<39> n. t±°. t s. 2bQ 7^0} f £ 2a^ $H iSell^^HM)!- s}- 

(Epitaxial)#(12)# 

<40> zl cf-g-, £ 2c^ -£ 2b^ ^# I£^]^e d -]-(15)4 ^ ^ 

^°J(16)1- ^Sh}. o] ^SS. ofl2]€!j^^(12)oll 

(profile)^: -t^J: 174 

<4i> zz. £ 2dQ ^7] ££e^lAEDV( 15) |. *, l7 ^ 41 0} ^( ann eal) ^ 

* A ^lt4. °1 "fi, o^(anneal) ^cHl ^*fl 5^3€ ^14 ^-g#(12)<H] £ 

^ 3# =S ^ (profile)^ 5L^3L 18^- # ^ SZ^. 

<42> J£ 3^- ig-^oll ^ CMOS °H*1 Aj}A^ ^S^- e^i^]^ t£J$ hJ-^^- ^ 

<«> i 4^ i 3^1 S^s} A _ A 'Hj-^ £31$ ^£olcf. <^7H ; JE^ifJr 23£r >H 

<45> ol^Hl^ o>4 ^tb CMOS e^I^I^ 
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^^0020036334 %^ <Qx\: 2003/7/1 

1] 

^ °}ofl CMOS <>H*] €>H # ^^Rr #31; 

^^^>7l SflB]^ ^Al^> Alz}-*Rr #7,); 

«g^7i ^tv mW-Br <>1^ ^*Rr #31; ^ 

>*7l 2 iSLeflxl^EBM- ^7l%> ^ <! ^-g- ^Al^ #7ll» i^Rr 
^-^^.S *}^r °H*1 ^£>] e^l^^ Sfi ^ oj-^, 

2] 

*)1 1 « aWI, 

Aj-7l 1 ^ 2 i£3l*l^Msv<^ (Ashing) ^°)] ^1^^ 

3# ^-^^S ^S.^ o|n]xl -^31*1^ s|-4i ^ u o 1 ' 1 S. 

[^^J- 3] 

3] 1 M , 

^-71 <i ^-gr <^ (anneal) ^iLS. ^s}^ ^-g; f^)^ ^ °H 
*1 -SH^ ^5.^- J=€*l^§ sj.^ ^ 
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[^T 1 * 4] 

*fl 1 *cH] 5^1, 

^ E^l^ H^^oj ^tLol] *j^£}^r ^# ^K 1 <5>fe o]nlx] ^ s o_ 
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[5L 2b) 




2c] 




IS. 2d] 




[-£ 3] 
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22 
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*^ <U*}: 2003/7/1 
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^0020036334 ^ <y^. 200 3/7/l 

[S. 5] 
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